[A modified method to isolate and identify the adult mesenchymal stem cells from human bone marrow].
The study was aimed to establish a protocol of isolating and culturing adult mesenchymal stem cells (MSC) from human bone marrow aspirate and identify them by surface antigen analysis and committed differentiation in order to provide an experimental foundation for achieving a therapeutic benefit in applying MSC in hematopoietic stem cell transplantation. MSCs were obtained from fresh human bone marrow aspirate by gradient centrifugation with Percoll (1.073 g/ml) and anchoring culture in L-DMEM with 10% fetal bovine serum by a full medium exchange every 3 days. The MSC surface antigens, including CD34, CD45, CD73, CD105, CD166, were analyzed on FACScan flow cytometer. Under culture in conditioned medium for osteogenesis (the hormone cocktail containing 0.1 micromol/L dexamethasone, 10 mmol/L glycerol-2-phosphate and 50 micromol/L ascorbic acid) and adipogenesis (the cocktail containing 1 micromol/L dexamethasone, 5 mg/L insulin, 0.5 mmol/L 1-methyl-3-isobutylxanthine and 60 micromol/L indomethacin), MSCs committedly differentiated into osteoblasts and adipocytes. The differentiated mesenchymal stem cells were identified by morphological observation and immunohistochemical staining. The results showed that by gradient centrifugation and adhesion culture, MSCs could be isolated and culture-expanded from human bone marrow aspirate. These cells were uniformly negative for CD34, CD45 and positive for CD73, CD105 and CD166. The osteogenic differentiated cells were positive for alkaline phosphatase (ALP) and the adipogenic differentiated cells displayed accumulation of lipid vacuoles, as detected by oil red O. It is concluded that MSC can be isolated and expand-cultured from adult human bone marrow aspirate and committedly differentiate into osteoblasts and adipocytes. MSC primary identification can be accomplished by flow cytometry and induced differentiation. The set of methods in current experiment shows somewhat practical value for basic research and clinical application.